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PURPOSE: To obtain a semiconductor device having a capacity element causing 
a little leak current by a method wherein the surface of a polysilicon film 
being a lower electrode of a capacity element part is nitrided by RTN treat- 
ment, a tantalum oxide film is formed thereafter and further a titanium/tungsten 
nitride film is formed as an upper electrode. 

CONSTITUTION: An element isolating oxide film 2 is formed on an N-type silicon 
substrate 1 and a polysilicon film is deposited. Then, a lower electrode 3 is 
formed by doping this film with phosphorus and patterning it. After a natural 
oxide film located on the lower electrode 3 is removed, the surface is nitrided 
by a lamp annealing processing using an ammonia gas and thereby a silicon 
nitride film 4 is formed. A subsequent tantalum oxide film 5 is formed on a 
wafer by a chemical vapor phase reaction with organic tantalum pentaethoxide 
or the like used as a material gas. After the tantalum oxide film 5 is deposited, 
moreover, densifying treatment by high-temperature heat treatment is conducted. 




Subsequently, a titanium nitride film and a tungsten film are formed as an 
upper electrode 6. 



100: RTN treatment 
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PURPOSE: To furnish an oxide buffer film being used preferably when various 
oxide ceramic thin films of a high-permittivity and ferroelectric material, a 
superconductor material and a nonlinear optical material, a magnetooptical 
material, an electrooptical material and an acoustooptical material being abun- 
dant in optical characteristics, and the like are formed on a silicon substrate, 
and an insulating film being used preferably for a capacitor of DRAM. 

CONSTITUTION: A bismuth silicate layer 3 is formed by supplying a gas 
containing a bismuth component onto the surface of a silicon substrate or silicon 
layers 1 and 2 of a silicon oxide or the like at an ambient temperature of 
760 to 800°C. On the bismuth silicate layer 3 having a semiconductive property, 
a ferroelectric layer, an oxide optical material layer and an oxide superconduc- 
tor layer are formed. The bismuth silicate layer of high permittivity is used 
as a capacitor of DRAM. A crystal structure of silicon of the ground layer 
and a perovskite structure of a ferroelectric and others formed on the surface 
are matched in a lattice with the crystal structure of bismuth silicate and thus 
the bismuth silicate layer and the ferroelectric layer are to grow epitaxially. 
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